A total of 130 lepidopteran larvae were selected from 37 fogging samples at the Panguana 18 station, district Yuyapichis, province Puerto Inca, department Huánuco, Peru. Target trees 19 were pre-identified and subsequently submitted to molecular confirmation of identity with 20 three markers (rbcL, psbA and trnL-F). Identification of 119 lepidopteran larvae (92 species) 21 was successful through DNA barcoding: Comparison of COI barcodes with the reference 22 database of adult moths resulted in 65 (55%) matches at species level, 32 (27%) at genus level 23 and 19 (16%) at subfamily or family level. Three larvae could not be assigned to a family. For 24 these larvae the fogged target tree now suggests a potential host-plant relationship. Molecular 25 gut content analysis, based on High-Throughput-Sequencing was successfully tested for ten 26 larvae corroborating feeding on the target plant in some cases but elucidating several other 27 cases of potential 'alternative feeding'. We propose a larger-scale approach using this rapid 28 and efficient method including molecular gut-content analyses for comprehensively testing 29 the ratio of 'alternative feeders' and pitfalls caused by collateral fogging of larvae from 30 neighboring trees. 31 32
. 52 Estimation for Neotropical species diversity is based on approx. 37,000 described Neotropical 53 moth species (Heppner [11] : 44,800 described Lepidoptera, including approx. 7800 54 Rhopalocera species [12] ) and considering that (a) 'Microlepidoptera' are severely 55 understudied and (b) the vast majority of the Neotropical moth fauna is still undescribed as 56 suggested by the ratio of undescribed species in some 380,000 Neotropical lepidopteran DNA 57 barcodes on Barcode of Life Data Systems ('BOLD'). Extrapolating the aforementioned data 58 on species numbers and feeding records we estimate that for >98% of the putatively >100,000 59 Neotropical moth species authentic feeding records from nature are lacking. 60 61 Traditionally, most insect larvae are identified by rearing them to the adult stage and by 62 analysing the morphology of the adult. Methodological constraints in this classic approach are 63 (1) visual search and collecting on plant depending on the skills of the biologist, (2) the 64 canopy region of trees hardly accessible, (3) nocturnal activity of many larvae requiring 65 difficult search by night, (4) collecting without feeding observation may lead to 66 misinterpretations ([13] , [14] : 20-50% "alternative feeders" on lichens, dead leaves, algae, 67 etc), (5) beating, shaking, net-sweeping may obscure the real where-about of the larva, (6) 68 feeding records in rearing may not reflect the natural host-plant association, (7) rearing to 69 adult is time consuming, (8) rearing may fail (deseases, parasitoids), (9) identification and 70 availability of host-plant (for rearing) often difficult. 71 72 Molecular identification of lepidopteran larvae and other insects through DNA barcoding 73 (COI 5') was repeatedly carried out successfully [15] , [16] , [17] , [18] , [19] , permitting an 74 easy, cheap and rapid identification of larvae collected from their host-plants. Identification 75 through DNA barcoding is possible even from dry skins after moulting and from empty pupal 76 exuviae after hatching of the moths (own, unpublished data). Currently, there are large-scale 77 projects devoted to the identification of larvae along with their host-plants in Papua New 78 Guinea ([20] ) and Costa Rica ([4] ). Both are based on an integrative approach combining 79 morphology, rearing and molecular techniques for the identification of the reared adults 80 and/or their parasitoids. 81 Miller et al. [15] and Matheson et al. [16] investigated and ascertained relationships between 82 plants and caterpillars through a method based on the DNA identification of the larval gut 83 content, an effective but (in earlier times) expensive and time-consuming approach, especially 84 as a routine application in larger surveys. Later on, molecular gut content analysis was 85 proposed for unveiling insect-host plant associations e.g. for beetles [21] to prevent the introduction of persistent chemicals into the environment. For details of the 99 fogging procedure see [26] . In most cases, trees with dense foliage cover and little canopy 100 overlap with neighboring trees were chosen. We made sure the fog reached the canopy and 101 stood there for at least five minutes to affect the arthropods. In order to install the collecting 102 sheets, larger saplings and other interferring vegetation elements were cleared below the tree 103 projection area. All organisms dropping down from the trees were collected at least one hour 104 after the fogging from expanded plastic sheets of 20m 2 size, covering an estimated minimum 105 of 80% of the target tree canopy. The arthropods were then transferred into accurately labelled 106 jars with 100% ethanol without pre-sorting. The following day the Ethanol was renewed and 107 excessive plant material with its high water content was removed. Samples were stored at 108 room temperature for up to two weeks while in the research station Panguana. Identity of larva see Table 2 , identity of trees see Table 3 and Supporting information S1+S3 151 Table; * sequenced by AIM company with special primers for alcaloid-inhibited samples.
153
Tissue sampling and morphology-based identification of target trees 154 The 47 target trees have been pre-identified in the field based on morphology (shape of tree 155 growth and shape of leaves, rarely blossoms or fruits) by the native caretaker of the Panguana 156 Station, "Moro" Carlos Vásquez Módena, to Peruvian vernacular names (see Table 3 and   157 Supporting information S1 Table) , which usually cannot be unequivocally referred to 158 scientific plant names, however. For a tentative assignment of vernacular names to botanical 159 taxa see Supporting information S1 which apparently is due to sampling of leaves and sapwood from different plants. In 37 target 228 trees (79%) identification was possible to genus or species level (see Table 3 and Supporting 229 information S3 Table) . Gut content analysis 240 Gut content analysis was performed for ten larvae based on Next-Generation-Sequencing with 241 two markers rbcL and psbA. The two highest numbers of HTS-reads for rbcL and psbA genes 242 and their genetically most similar species as resulting from BLAST-search in GenBank is 243 shown for each larva in Table 4 . Gut content matching identity of target tree 270 Only in one out of ten analysed larvae (see Table 4 The high percentage of eight out of ten larvae with a mismatch between target tree and gut 276 content suggests that an a priori assignation of fogged larvae to the target trees usually is 277 erroneous and that alternative feeding (epiphytes, algae, mosses etc.) or feeding on lianas and 278 neighboring trees plays a major role. the Eudocima larva. Tinospora is a liana and likely was associated with the target tree.
293
A similar case is also referring to liana-feeding: larva nr. 83 (see Table 4 ) was fogged from a 294 tree of Annonaceae or Malvaceae, but in its gut content we found the DNA of the neotropical 295 liana Echites yucatanensis (Apocynaceae). 296 Hence in three out of ten cases (30%) feeding on lianas or on a neighboring tree was recorded.
297
Although the rate of feeding on such associated or neighbouring plants should be tested 298 basing on a larger sample, the results of this pilot study clearly show that an ad hoc 299 correlation of target tree and feeding biology is often premature and incorrect.
301
Gut content not matching target tree but potentially pointing to alternative feeding 302 In four cases (larvae nr. 82, 102, 107, 108, see 
